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DISTANCE PRESERVING LINEAR FEATURE SELECTION 
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The setting for this paper is the following: We are given M measurement 
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objective is to preserve, as closely as possible, the Euclidean distances 
between linearly transformed prototypes in E*\ That is, if B is a k*n matrix, 
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One way to overcome this measurement distortion is to purposely limit 
the range of incoming values; for example, all data could be divided by 3. 
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distinct subsets are different. A cluster map is a map C of indices 
0 - l the same size as the image. The pixel at (n,m) is said to be 
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thresholded imagery much more credible. The data in question was from one 
temporal acquisition. The observation in Note 1 suggests a vector "gradient, 
defined on pairs of neighboring pixels rather than at a single pixel. If u 





Finally, vector thresholds were introduced. If should be remarked that, 
while the general topological nature of the patches remaining after 
boundary detection did not change much, the agreement with ground truth 
improved with each change. Along the way we tried and discarded other 
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centers from Table 1 have been ordered and numbered by increasing brightness. 
Looking at this table, one gets the impression that about one-fourth of 
the way on each side of a cluster are other clusters which are different, but 
not too different, from the one. The average inter-cluster distance in this 
data set is about 25. The strategy of selecting samples spread out by 



average brightness actually does work better than random selection of pixels 










o 





c 

o 









r— 








♦r~ 





*r— 




<D 





r— 

P 







G 





P 

to 

CD 


P 






C 




p 

X> 


p 





td 

•r- 

G 


P 

OJ 



c 

2 

CD 




p 

CD 


CD 


P 



o 


■r- 



CL 

O 


td 


G 




cn 

3: 

CD 

£ 


o 

td 

P 

•l — 

P 



CD 

o 




QJ 

CD 




•r“ 

O 

P 


aj 



»— H 

p 

•i— 

P 


CO 

p 

G 

P 

c 

3 

if. 




£ 

r— 

p 

cd 

p 

CD 

CD 


•r— 


CD 


O 


■P 

to 

td 


P 



cn 


r— 


c 

to 

C 

G 


to 

P 

£ 


CL 

TD 

CD 

CD 

p 


•r— 



g 

CD 

O 

>> 

*r~ 

3 

o 

■r* 

• 

to 

CD 

o 


CL 

r— 

£ 

G 

p 

• 

td 



*r— 

c 

P 



r— 


to 

S- 

td 

3 

to 


3 

3 


td 


TD 




G 

O 


•J— 

r— 

a 

o 

3 

CD 

i — 

O 



OD 

O 

CD 

CD 

a) 

CD 

£ 



CD 


G 

G 

G 


p 


•r- 

CJ 

P 

to 



£ 

G 

G 

G 

CL 

o 



P 

«% 

o 

td 

CD 


G 

S- 

P 


P 

•1— 




•i— 


O 

O 

G 



to 

td 


g 

TD 

s: 

■«— 

O 

*r~ 

1 — 

r— 



• 

CD 


CD 

E 

P 

P 



3 

p 

TD 

o 

G 



P 

to 

CD 

td 

aj 


to 

3 


£ 






r* 

td 

CD 

CL 

3 



P 

to 

X 


s- 


TD 


*G 

td 

CD 

CD 

to 



(J 

TD 

td 

E 


c 

CL 

CD 

td 

•r“ 

- — ». 

CD 




CD 

to 


_Q 

CD 





CD 

CD 

CD 

CD 


♦r- 

i — ’ 

CL 

c 

P 

• 

"cj 

f 

TD 


P 


r— 




i — 

CD 

P 

P 

> 


CD 

CJ 

| 

o 

P 

CJ 

■r- 

P 

C 

OJ 

P 

td 

Q. 



g 

rd 

<J 


P 

•r— 

i — 

G 


%- 

•r- 


*1— 

4** 

C 

3 

p 

♦r- 

r— “ 

£ 



rd 

G 

CD 

CD 


O) 

CD 


XJ 

aj 

P 

P 

s- 


td 


P 

, — 

3 

rd 




o 

G 

G 

C 


X 

P 

O 

a. 

td 

*r^ 

p 

O 

p . 

CD 



o 

to 



O 

•r 

CL 

o 

O 

CD 

•r- 

to 

O 


u 


CD 

3 

to 

P 

o 

td 

u 




P 

to 


c 


S- 

CL 

CD 

P 

o 

•r* 

S- 

£ 

P 

G 

H 

p 



p 




c 

G 

o> 

CD 

td 


S- 

*r~ 

p 

P 

CD 



O 



to 

CO 

o 



r— 

CD 

O 

•r— 

P 


<D 

td 



•i— 

TD 

CD 

c 

u 


to 

•r 

fO 

CD 



td 

£ 

•r- 


td 

CD 


CD 

CD 

to 

to 

C 

P 

»r- 


• 

r* 



r— 



G 

•r 

P 


s- 

IS 

CD 

c 


c 

to 

o 

P 


(D 

G 

CD 

j - 

G 

OJ 



p 

■a 

CJ 

>> 

p 


C 



o 

td 

£ 


P 

G 

aj 

X 

CD 

CD 

to 



c 

i 

c 

P 

c 


•r- 

CD 

P 

•r- 



P 

C 

to 

p 

•j — 

X 

P 




CD 

•i— 

3 

•r— 

CD 

• 

to 

P 


P 

u 

CD 

3 

CD 


to 

CL 

•r* 

P 

>> 



CJ 

p 

P 

U 

CJ 

s- 


P 

E 

CJ 



O 

CO 

TD 

3 


CL 

CD 





j — 


•i— 

c 

aj 

«d 


3 

a> 

TD 


P 

CD 


i — 

i — 


P 

-Q 



CO 

3 

CD 

r— 

o 

*r- 


o 

# E 


O 


rd 

S- 

"aj 

CJ 

rd 

rd 


rd 



♦r* 

£ 

O 

CL 

o 

p 


p 


p 

O 

• 


CL 

'r* 


3 


P 

*t— 





C 

E 


•r~ 

P 


X 

o 

P 

TD 

CD 


P 

CD 

TD 

ft 

o 

r— 



P 

G 

td 


XJ 

CO 

*r- 


rd 


•r“ 

CD 

c 

to 


£ 

•i — 

td 


CD 



rd 

O 

P 

CO 

c 

to 

CO 

CL 

S 

>5 


to 

•1— 

CO 

P 

rd 

> 

P 

£ 

G 



p 

U, 

co 


td 

rd 

to 



G 

CD 

3 

p 

td 

U 

to 

•r- 

td 





S 


•i— 

g 



td 


td 

td 



p 

i — 

rd 


TD 

TD 

to 

CD 





TD 

o 

r> 

o 

r— 

c 


£ 

•r* 

G 

CD 

o 

OJ 

OJ 

C 


fO 

G 



td 

• 


p 



O 

CD 

CD 


I 

CD 

£ 



p 

*r- 

, 


O 



CD 

G 

td 


CD 

r-“ 


•r- 

to 

CD 


P 

O 

i — i 

p 

P 


td 

p 

£ 



to 

oj 


r 

•r* 

CD 

O 

to 

3 

S- 

£ 

P 

to 

rd 

3 


G 

a; 

o 



CO 

to 

•r— 

c 

to 

P 

X 

P 

to 


td 

3 

O 


CD 

O 

O 

CD 

G 

c 

O 


c 

3 

P 

o 

3 

♦r— 

•i“ 


rd 

P 


£ 


to 

S- 

P 

P 

•i— 



-P 


o 

u 

•r" 



CO 

CL 

CD 


P 

CD 

*r— 

P 

3 


CD) 


to 

G 

p 



'r 

CO 

to 

td 

P 

CO 

1 

CL 

P 

CD 

$- 

X 

to 


ta 

3 

E 

to 

i — i 

3 

CD 


P 

*r"> 

to 

CD 

CD 

td 

S- 

o 

t~~ 

•r— 

CD 

td 

O 

to 


O 

CD 

td 


_Q 

i— 


<d: 

-a 

td 

to 

P 

r— 

CD 

p 

CD 

£ 

P 


E 

, — . 

p 

S- 

P 




_Q 


G 



td 


o 

CL 


•r— 


P 



r— 

p 

p 

P 

>> 

• 


•r~ 


CD 

p 

o 

p 




x> 

£ 

CD 


• 

CD 

CD 

•i— 

p 



G 

to 

to 


"O 

o 



• 

(D 

td 

c 



P 

CD 

3 

P 

3 


CO 

i 

OJ 

CD 

CO 


•t— 

c 

CD 

g 

a> 

P 


td 

CD 


td 

• 

cr 



to 

c 

td 

P 

p 

o 


to 


P 

CD 

c 

P 

s- 



S- 

p 

CD 

*r~ 

P 

CD 

p 

CD 

f 3 

G 

CJ 

CL 


c 

CD 

p 

«r- 

•i— 


CD 



o 

p 


C 

U 

c 

c 

‘r— 

to 

CD 

P 



Oj 

> 


P 

CO 

P 

“O 

s: 





P 

•r— 

o 

CD 

to 

3 

O 


to 


o 

rd 

to 

■i — ■ 

to 

O 

•r - 

o 

• 


TD 

<J 

<J 

P 

o 

E 

to 



CL 

•r- 



p 

•l— 

to 

CD 


to 

n 

to 

o 

CD 

•r— 

CD 

3 

to 

CD 

td 

CD 

G 




o 



to 

O 

CO 

c 

• 

s~ 

•r 

P 

S- 

P 



S-. 


G 

CD 

P 

P 


•I — 

CD 

p 

rd 

O 

p 

o 

• 

a> 

S- 

O 

P 


rd 

td 

3 

G 

CD 

P 

C 

•r— 

• 

G 

2 = 

*r~ 

f— 

G 

CJ 

CJ 

• 

p 

P 

c 

CD 

CD 

P 


to 

OJ 

P 

to 

CD 


CO 

P 



O 

CL 

CD 


#> 

to 

CD 


E 

P 

td 

CD 

rd 


CD 

3 

G 

>> 

CD 

(D 

G 




CL 

CD 

r* 

3 

E 

OJ 


P 

TD 

c 

CD 

P 

G 


CD 

r— 

to 


td 

• • 

rd 

i — 

CO 

3 

O 

r — 


p 

rd 



•r— 

E 

*r- 

OJ 

(J 

P 

P 

to 


P 

CD 


td 

td 



O 

•r- 



>> 

CD 

CD 


to 

P 


P 

g 

to 

r— 


3 

G 

•i“ 


A 




o 

G 


P 

td 


to 

P 

G 

•r~ 

o 

?— ■ 

td 

o 

cr 

CD 

P 

i — 

to 

to 


to 

p 

O 

P 

P 

E 

td 

td 


O 

TD 

P 

u 

g 

to 

•i— 

TD 

td 

td 

r— 


s: 




C 



G 


TD 

JD 


to 


p 


g 

*r— 

CL 

•i— 


a) 


o 

to 

-o 

CD 

P 


P 

o 

i — - 

P 

£ 


r— 

o 


P 

CO 

to 

P 

P 

p 



~o 

cu 

S- 

3 


O 


3 

CD 

O 

CD 

rd 

CD 


u 

c 


td 

td 

c 

CD 

c 

aj 

to 


O 


CD 

CD 

O 

•t— 

g 

CD 

CD 

CL 


CD 

o 

>> 

CL 

p 

CD 

P 

•1— 

CD 

td 

3 

P 


CL 

P 

P 

CD 

4— 

to 

G 

in 


P 

CJ 

p 

to 

1 — 

CJ 

P 

z 

G 

p 

o 

to 


to 

P 

to 

C 


acre, and the measurements are averages over this much of the real world. 



*=d- 

c\j 


3 


1 



x 



to 







3 



j — 

p 


-P 




— 


to 

Q) 



cu 

to 


3 



CD 

o 


3 

P 

— 


*r- 

fd 


CD 





CU 

O 

3 

X 

o 

P 

LU 

r— 

E 



fd 


+J 

•r— 

*r— 

-p 

o 



fd 

cu 



P 


ta 

P 


3 

-p 

3 

-P 

cu 

3 




a 

• i — 

•r 

to 

rd 


d) 

c: 

3 

3 


a> 


fd 

-a 

XJ 

*r- 

LU 

p 

X 

(d 


CO 


3 

» 

X 

cu 

3 



o 

p 

P 

CD 

fd 


•r— 

P 

s 

E 

O 

X 

p 

c 


to 

E 

d> 


P 

3 


E 

u 


fd 


d) 

3 

fd 

E 


td 

•r- 

CD 

•r— 


<D 

i— 

-p 


o 

co 



O) 

O 

X 


cu 

•r* 

P 

3 

3 

o 


cu 


CL 

CL 

P 

$- 

X 

P 

- 

X 

•i— 


cu 

to 


CU 



O 

p 





>5 

X 

a) 


3 

CD 

to 

4- 


P 

3 

-P 

-p 


P 

-3 



X 

p 



to 

3 

3 

to 

X 


P 


P 

P 

3 

+J 

• 

3 

O 

CU 

cu 

d) 

3 



O 


rd 

to 

p 

•r- 


3 

3= 

to 

•r— 

3 



to 

i — ’ 

cu 

fd 

P 

P 

cu 


o 


CD 

• 


E 

CL 

5- 

(U 


o 

P 

x 

CL 

to 

■r— 

3 

to 

3 



X 

<u 


P 

3 

CL 

•r 

to 

O 

•i— 

CD 

CU 

cu 

5 

X 

-p 

•r- 

fd 

3 


to 

3 

3 

P 

X 

x: 


p 

3 

X 


to 

a> 

fd 

3 



to 

+-> 

X 


fd 


-p 


i — * 


CU 

fd 

>> 



p 

4- 

Cl 

d) 

to 

cu 

Q_ 

x 



t — 

3 

(O 

'r- 

O 


X 

fd 

X 

E 


3 

P 

X 

O 

CD 



to 


LU 

*p 

fd 

3 

fd 

fd 

P 


J- 


P 

< 

x 



to 

O 



3 

CU 

(O 

XJ 




3 

P 


X 

<u 


fd 

X 

D- 

CU 

rd 


3 

CD 

O 

to 

to 

XI 

o 

CU 


CU 

p 

X 

• 

O 

CD 


*r* 



to 


• A 

i- 

3 


■a 

CJ 

2 

3 

x 

3 

XJ 


0) 

3 

Q. 

fd 

P 

3 


p 

o 

p 

a) 

r— 

XJ 

3 

O 


r— 

to 

o 

to 

CD 

*r~ 


•r- 

3 

3 

o 

•t— 

•a 

a 

rd 

L> 

p 

-Q 

P 

p 

P 

O 

fd 

E 

P 

c 


LU 

cu 

3 


fd 

<d 

*i— 




fd 

to 

to 


to 

a> 

>> 

3 

x 

to 


A 

3 

> 


•i — 

CD 


E 

3 

•r- 

P 

to 

o 

f— 

•r— 

•r— 

o 


x 

a> 

a> 

id 

XI 


fd 

to 

fd 


P 

CNJ 

P 

P 

x 

3 

X 

E 

to 

r— 


P 

CD 



to 


p 

3 

3 

O 

3 

<J 

O 

3 

X 

3 

r — . 

cu 

X 


to 

3 

u 

O 


XJ 

0) 

♦r 

U 

•r" 

3 

o 

P 

fd 

O 


»r 

CJ 


E 

3 


s- 


•r~ 

O 

d) 

_Q 

X 

> 

•t— 

p 

fd 

U 

3 

CL 

CU 

x 


E 


cu 

X 

i- 

o 

XJ 

to 

CD 

■=C 

X 

3 

4** • 


CU 

> 

O 

P 

3 

3 

CU 

“O 


p 


r— 

-P 

x 

3 


<u 


3 

“O 

3 

4- 


3 

<d 

to 

p 

o 

to 

E 

o 

P 


3 

o 

A 

•r* 

X 

CU 


o 

•r* 


H- 


o 



>> 



3 

3 



CD 


(O 

p 

to 


(d 

<D 

-P 

1 

o 

as 

P 

x: 


♦I— 


cu 

cu 

S 

3 

to 

-P 



j— < 

p 

» 


CD 

s_ 

cu 


a> 

<u 

to 

i — • 

to 



3 

cu 


C_) 

3 

3 

u 

LU 

cd 

cu 

rd 


rt 

<U 

3 

•i— 

(0 


•i™ 

to 


LU 

X 


« 

a; 

P 

CD 

f— 


cu 



(D 


•1— 

X 

to 

S- 

to 

X 


o 

Jd 

>> 

3 

X 

d) 

CL 

cu 

d) 

o 

3 


“O 

CO 

+-> 


cu 

-P 

x 


3 

*— 


n* 

P 




^3 

x 


p 

c 

3 

CL 

<D 

U 

3 

3 

-C 

c 

fd 

p 

X 



to 

E 

J- 


*r* 

O 

+J 


LU 

o 

p 

A 


fd 

cd 

CU 

CU 

O 

5 

*r- 



3 

♦1— 

c 

» 

cu 

to 

_c 

E 

CL 


5 

4-> 


rd 

3 

o 

-p 

E 


1— 

ro 


l-H 


fO 

• 



•r— 

3 


P 


to 

<U 


S- 

CU 

CD 

OJ 

x? 

-P 

a; 

cu 

to 



X 

A 

cu 

x: 

3 

c 

a) 

Cl 

3 

_Q 

cu 

• 

cu 

p 

4- 

E 

3 

*r~ 

•1 — 

cn 

E 

<u 


i~s 

to 

xr 


r— 

s- 


P 

CD 

3 

3 

P 

i — > 


to 

P 


a> 

rc) 

-C 

3 

rd 

fd 

to 

P 

r— 

X 

<0 



to 

4- 

4-> 

fd 

E 

x 

to 

•r* 

•t— 

3 

1 

o 


>, 


•i — 


i — i 

u 

fd 

“O 

3 

rd 

u 

p 


e 

to 

3 

Q. 


X 

-o oj 

<— N 

<D • *r- 



CU 

•1— 

to 


3 


3 




to 

p 

to 


*r~ 


CD 

d> 

i— 

4U 

o 


rd 



A 

O 

to 

fd 

3 

CL 

to 

j — 


X 

X 

(J 

CD 

CD 

OJ 

CL 

p» 

(J 


CD 

o 

d) 

X 

3 

3 

3 

3 



CJ 

•1— 

3 

P 


d> 

to 

fU 

r 

>> 

fd 

X 



CD 

p 


E 

O 

3 

r— 

3 

3 

3 

E 

p 


3 


(d 

CL 


CU 

CU 

rd 

•I — 

• • 

<d 


X 


to 

CU 

CD 

to 

XJ 

p 

P 


3 

CU 

d) 

X 

3 



3 


CJ 

3 

X 

3 


p 

cu 

>> 

<U 

cu 

rd 

O 


cr 

cu 

d> 

X 

r— 

3 

X 

X 

X 

X 

•i— 

> 

X 

p 

P 

CU 

p 



1 — - 

3 

cd 



X 

P 



CU 

3 

X 

X 

>> 

3 

CD 

P 

<u 

CD 

X 

O 

CJ 


3 

»r* 

•r* 

♦r- 


X 

p 

3 

cu 

X 

fd 


r— 

XJ 

*r— 

p 



p 

1— 

X 

to 

(O 


f— 


p 

E 


3 

3 

•r- 


P 


CO 

o 

3 

CD 

o 

3 


3 

fd 

XJ 

fd 


fd 

3 

3 

O 

3 


X 

0) 


3 

P 

*r- 


X 

O 


P 

CD 

(O 

0) 


CO 

A 



P 


id 

to 

•J— 

cu 

3 

X 

CD 

> 


, — 

3 

fd 

> 

X 


cu 

X 

<d 

3 

r — 

fd 

i — . 


p 

X 

p 

p 

X 

to 

fd 

E 

u 

p 


CU 

fd 


<u 

d) 




fd 

p 

p 

3 

A 

X 

3 

P 

fd 

r— 

to 

o 

3 

fd 

CD 



o 

0) 

fd 

X 


fd 

Q. 

3 


to 

3 

3 

CU 

3 

p 

i - ” 

CU 

O 

fd 

fd 


fd 

3 

fd 

to 

CL 

to 

P 

3 

d> 

CU 



X 

d> 



CD 

o 

3 

3 

XJ 

d) 


3 

X 

>> 

3 

CL 

<d 

fd 

<D 

E 

fd 


P 

r — • 

CD 

E 



P 

id 


CU 

o 

i— 

X 

<D 

o 

>> 

fd 

to 

P 

X 

X 

fd 

P 

P 

3: 

cu 

3 


fd 

p 


•r— 


1 

P 

X 

rd 

cu 

X 


cu 

P 


j — • 


p 

a 

X 

P 

XJ 

3 

fd 

• 

rd 

cu 


0) 

p 


3 

fd 

CL 

to 

3 

to 

cu 

(O 


cu 

fd 


to 

to 

P 

cu 

to 


3 

r— 


>5 


fd 

<J 

X 

o 

>> 

•r- 

X 

~ 

CU 

X 

r— 

<D 

p 

Cl 



fd 

o 

X 

3 

a 

CL 


CL 

{ — ' 

X 

3 


1 — 

3 


to 

p 

3 

rd 

CD 

CD 



O 

i — 


fd 

to 

•r— 

O 

3 



3 

rr5 

3 

X 


P 

fd 

fd 

o 

• 

CD 

CU 

♦r— 

p 

A 

id 

J — 

3 

fd 

to 


3 



5- 

CL 

CL 

•r— 

X 

CD 

CD 


to 

X 

CD 

L0 




to 

X 

d> 

3 

o 

> 


d> 

>> 


to 

P 

E 

O 

3 

CU 

ra 

3 


to 

fd 


fd 

•i— 

to 

5 


d) 

0J 

— 

r — ' 

3 

to 

P 


o 

3 

3 

P 


a 

O 


id 

cu 

□c 

•r* 


CD 




CD 

•r- 

3 




i — 

3 


to 

X 

3 

rd 



rd 

a_ 

cu 

rd 

fd 

P 

(d 


» 


£ 

E 

E 

cu 

<D 


> 

3 

p 

'aj 


o 

3 

3 

3 

3 


O 

3 

•r— 

3 

o 

fd 


rd 

•r-« 

P 

«r- 

<U 

P 

•i— 


P 

P 



X 

CD 

E 



to 


3 

CU 

CD 

CD 

CU 

CL 

3 

X 

E 

3 

cu 

X 

3 

•r* 

3 

o 

CU 

CD 

cu 

CU 

3 

p 

•|— 

r— 



X 

P 

cu 

CU 

CU 


QJ 

to 

to 

r a> 

p 

3 

to 

3 

p 

cu 

X 


•r- 

> 

o 

rd 


P 

p 

3 


O 

X 

cu 

3 

i — 

p 

CD 

»r— 

CD 

to 

3 

P 

XJ 

rd 

CL 

1 — t 

X 

X 

3 

fd 

P 


00 

00 

rd 

a 



I 

4-> 


LO 

CM 






1 



d 

a) 








4- 





“O 

to 

•r- 


CD 

£ 




-o 

c 



O 






to 

4— 


x: 

CD 




d 

o 






rO 


u 

cu 

• i — • 


+3 


CD 

d 


ro 

•1— 

(D 


CD 



*r“ 


o 

r— 

CO 



D 

CO 

CD 

CD 


to 

4-> 


d 

O 






to 


C 

to 

o 

+3 

d 


‘1 — 

td 

4- 

13 

43 


rd 

f— 

CO 

CD 

rd 

TD 

CD 

rd 

.J T 

to 

rd 


CJ 

d 

O 

43 



Q_ 

a> 


d 


CD 

CD 

CD 

CL 

U 



CD 

o 


U 

^3 

CD 

tO 

>< 

d 

cd 

U 



£ 

13 

i — - 

to 


•o 

CL 

43 

3 

r— 

^d 


•r- 

CD 



i — 

4-3 


to 

u 

+3 

to 


d 

CL 

d 

43 

43 

(O 

cl 

4-3 

«N 

e 

rd 

CD 

rd 



CD 

CD 

CD 

o 

CD 

43 

O 


CO 


CO 

CD 

rd 

O 

JD 


+j 

XI 

to 

to 

XI 

o 

CJ 

to 

O) 

_E 

<D 

rd 

13 

CO 

CD 



d 

o 

o 


to 

+3 

d 

d 


d 

43 




d 

E 

CO 

4-> 

CD 

sr 

rd 


rd 


*P" 

o 

CD 

•r* 

*r— 

c 

«\ 

o 

13 


*r- 

d 

CD 


CD 

s: 

r* 

CD 


o 

XI 

T3 

s 

ZD 

e 


o 

_E 


CD 


o 



U 

CL 

o 


43 




o 

CD 

a 

o 

a> 

£ 

4-3 

-o 

d 



O 

43 

CD 


d 

43 


*1— 

B 


4-3 

cj 

cn 

CD 


o 

CD 

c 

JD 


XI 

O 

aj 

E 

• 

4-3 

rd 

4- 

rd 

rd 

CD 

_Q 

dJ 

lu 

to 

CD 


d 

43 

43 

4- 

0) 

c 

(d 

CO 

o 

CL 

Q- 

to 


3: 


CD 

CD 

■a 

<D 



cu 

43 

o 

o 




to 


CD 



-d 

5: 

i — ■ 

T3 

C' 

43 

d 

to 

•1— 

•r— 

CD 

r. 

o 


CD 

CJ 


• 

1 — 

4-> 

13 

d 

d 

O 


•r— 

43 

4— 

XI 

to 

4-3 

d 

d 

d 

• 

cu 


CD 

O 

O 

CD 

E 

CD 

to 

Id 


4-3 

CD 


rd 

*r— 

rd 

— ■> 

d 


JD 



> 



E 

u 

LO 


_c 

d 

(D 

( 

4-3 

C_5 

CD 

« 



C 

CD 

n 


O 

4-3 

CO 

E 

CJ 

o 

XJ 


to 

ft 

XI 


M 

CD 

'r— 

£ 


* 

CJ 

•r- 

cd 

O 

4-3 

JD 

*r— 

CD 

•r— 

a. 

3: 

r-*-» 

d 


s — ^ 

O 

cn 

E 


CO 


d 

rd 

_d 

r— 

_E 

13 

* 

>> 


rd 



IC 

O 

O 

CD 


u 

4- 

a_ 

cn 

CJ 

4-3 


TD 

d 


-a 


CD 


r— 

*r- 

d 

CO 




*i — 

3 


cn 


CD 

'td 

d 

• 

CJ 


O 

43 

rd 

•r- 

o 

to 

4— 

(D 

LlJ 

ft 

c 


> 


=3 


rd 

• 

-a 

CL 


-E 

■r- 

CD 

O 

C 


4-3 

•r— 

>> 

CD 

•r- 

O 

f-*-> 

CL 

^ — *» 

o 

E 

XI 

4-3 

d 

i — 



c 

CD 

>5 

JD 



JD 


to 

XI 

.E 

E 

0 


4-> 

o. 

to 

4-> 

•r— 

to 



TD 



*»-D 


CL 

43 

to 

■r— 

CD 

<d 

E 

d 

CO 



d 


CD 

d 

C 

o 

43 

rd 

CD 

to 

XI 

jQ 

£ 

ca 

o 

CD 

4-3 

CD 

CD 

O 

d 

O 

o 


d 

d 

E 

<d 

5 

•r- 


CO 

4-3 

d 

CD 

-d 

-a 



4- 

•r~ 

CL 

0) 

cn 




d 

cn 


CJ 

rd 

CO 

-M 

$ — 


4- 


to 

^ 

£ 

rd 

O 


to 

a 

C 

sz 

CD 

CD 



3 

d 

<D 


•r- 

■a 

CD 

d 

43 

rd 

CD 

CO 

•p- 

CD 

> 

C 

<c 

d 


CD 

TD 


U 


d 

rd 


C 

3 

<D 

>> 

CD 




*f— 

CD 

4-3 


«r— 

a) 

n 

13 

Q. 

to 

•i - 

CT 

TD 



E 

a) 




C 

to 

C_) 

-a 


10 


CD 

cn 

•r- 


*d 

4-3 

rd 

-C 

• 

to 

4-3 

CD 

♦r- 

rt 



rd 

cn 

•r“ 

0 

E 

o 

0) 

CD 

CD 

-P 

>> 

+3 


O 


CL 

CD 

•r— 

CD 

c 

1 — 

1 — 

XI 

4-3 

TD 

JD 

s 


4-3 

d 

tD 




XI 

o 

£ 

*r 

CL 

0 

CJ 


C 




d 


4-3 

d 

"O 

TD 

4-> 



"D 

CL 

TD 

CD 

>5 

15 

CD 


• • 

a> 

o 

o 

CD 




CL 

4— 

<D 

CO 

O 

43 

n 3 


C 

* 

CO 

CL 

CL 

d 

4-3 


Vil 

• A 

v — * 

O 

CD 


XI 


2 

CD 

•i— 

d 

E 

O 


CD 

CO 

4-3 


to 

T3 


<J 


-P 

CO 


XI 

r— 

CD 

CD 

d 

4- 

Q 

13 

rd 


c 


to 

CD 

r— 

CD 

to 

o 

4-3 


4-3 

r— 

Q_ 

o 


t — 

XI 

*r-^ 

o 

* • 

-p 

d 

1 — 

£ 

13 

•r* 


4-> 

to 

JD 




O 

4-3 

O 

♦1— 


CD 

CL 

rd 


O 

d 

CD 

x: 

u 

O 

to 

d 

• 



rv 

cn 

CL 

to 


CD 

rd 

to 

4-3 


cn 

r— 

d 

•n 


4-> 

rd 

d 

CL 

CD 

d-' 

XD 

<D 

d 


• 1 — 

CD 


•r— 

a 

CL 

XI 

rd 

CD 


CD 

-* 

d 


13 

XI 


4- 

-a 

E 

x 

H3 



4-3 

CL 

to 

TD 

> 

TD 


II 

to 

43 

U 

O 


O 

d 

d 

4-3 

r— 




d 

CD 


cl 




»r— 


E 

a> 

CD 

4-3 

rd 

rd 

CD 

-d 

CD 

rd 


• • 

o 


X 

C 

d 

TD 

CD 

o> 

> 

CO 

XI 

*r— 

> 

o 

XI 


d 


*r— 

•r“ 

CD 

•t— 

43 

m 

XI 


o 


4-3 

4-3 

fd 

rd 

4-> 


O 

CL 

to 

DI 

> 


CD 

CD 

43 

rd 


rd 


rd 

XI 

CD 


CL 


'-r-' 

•r— 


c 

TD 

E 

43 



CO 


O 

CL 



C 


a 


(J 


o 

CD 


to 

“O 

to 

e 

c 

4-3 

to 

td 

d 



•*— 

II 

CD 

4-3 

o 

U 

cn 

c 

E 

♦r- 

o 

o 




O 


d 

d 



a> 


•i — 

c 

1 — 1 

rd 


•r- 


td 

>> 

u 

4- 

to 

o 

43 

y-> 


to 

CD 

+3 

• 1 — 



CD 

4-3 

>, 

CD 

3 

o 


CD 

4-3 

CD 


CD 


d 

O 



A 

d 

cd 


e 


XI 

to 

•r- 

O 

£ 


XI 

CD 

rd 

c 

r— 

• 

r— 

CD 

d 

, — . 

Cn 

td 

to 

•r 

j — - 

CD 



4-> 

JD 



d 

rd 

CU 

xi 

CD 

<d 

•r- 

CD 




> 

rd 

4-3 


4-> 

to 

(D 

CD 

43 

TD 

1— 

■o 

d 

CO 

d 

d 

X 

to 



CD 

*a 


d 

3 

TD 

rd 

O 


♦r— 

4-3 

CO 

CD 

o 

CD 

+3 

03 

to 

*— 

CD 

to 

O 


C 

TD 

E 


to 

a 

rd 

XI 

•I— 

> 

d 

O 

•r— 


i — 

•r* 

*r- 

43 

15 




E 

CD 


4-> 

4-> 

d 

•r- 

rd 


r» 

i — ’ 


cn 

rd 


aj 

CD 


o 

Q_ 

CD 

o 

td 

O 

O 

CL 



ro 


CD 

x: 

C 

XI 

-E 


o 

CO 

JU 

JD 

o 

a 

CL 

to 

-a 

♦ro 

a 

•r-j 

d 

5 

rd 

43 

-P 








to 

i«% 











0 







JZ 

+-> 



• r* 

•r— 

0 



d 


CD 

0 

0 



0 

d 



0 

0 


SZ 

0 

JZ 



40 

0 

A 

0 

_c 



•r~ 

"0 

1 — 



■r“ 

XJ 

to 

JZ 

40 

d 

c 

LX 

•r~ 



cn 

3 

C 

cr 




* 1 — 

0 




c: 

cr 

3 

0 


s- 



E 

<J 

• 


*n 


O 

• 1 — 


0 

0 

~a 


3 



>5 

40 

JO 

40 

• 

4- 

to 

aj 

4-> 

LU 




0 


0 

to 


*r— 

s- 

3 


E 


S- 


C 

c 

0 

0 


ai 

O 


o 


0 


O 

3 

to 

40 

u 

-0 

_cr 

r* 

•t— 

- 

“O 


'r— 

4— 

to 

0 

0 

• 1 — 

4-> 

i~* 

X 

« 

c 

• 

to 


0 

O. 


v> 

*r m 

0 


to 

3 

0 

•r- 

40 

f— 

E 

-0 

c 

!3 

■r— 


to 


0 

U 

SZ 

u 

O 


0 

" — ^ 

4^ 

to 

rd 

SZ 

sz 

0 

0 


O 

3 

0 


SZ 

0 

t— ■ ■ 

rd 

0 

*0 

c 

0 


O 


0 

0 


<J 


40 


•r- 

3 : 

SZ 

O 

0 } 

> 

to 

sz 


to 

to 

0 

E 

40 

0 


J3 

O 

to 

o 

i — • 

0 

*r— 

JZ 

■r— 


•r 

SZ 



0 

*r— 

rd 

CJ 

“O 

h- 

S- 

>> 

JZ 

0 

T3 

cl 


4-5 

<U 

d 



U 

d 

3 

•r- 

, — 


0 

O 

d 

o 

sz 


to 

0 


40 

ZJ 

4-> 

-Q 

0 


4- 

0 

• 

*r- 


t- 

O 

0 

O 


S- 

cu 


0 

SZ 

XJ 

sz 

•r— 

SZ 

3 

SZ 

4-> 

•r— 

B 

E 

-a 

3: 


0 

0 

3 


SZ 

to 

“a 

rd 

o 


O 

S~ 

0 

CL 

4- 

+j 

0 

3 


to 

•r- 

1 — ■ 

x: 

0 

3 



'r— 

0 

E 

i — ■ 


X 

u 

to 

0 

40 

d 

0 




0 

0 

03 

3 


cr 

0 

0 

O 

>5 

0 

sz 

s- 

jz 


LU 

0 

•r“ 

JZ 

40 

C 

JO 

3s 

0 

0 

4-> 

(O 


JL 

r— 


to 

0 

3 


•r- 

sz 


*r— 

XJ 

0 


0 

3 

40 


* 

4 - 5 

0 ) 

c 

JZ 

0 


(O 

0 

1 — 

(O 

c 

0 

CJ 

CD 

*r- 

40 

40 

to 

0 

SZ 

O 

•r— 

cu 

r— 

cr 


— 


JZ 

S- 

•n 

0 


■a 

> 

CL 

_3 

cu 


40 

cn 

0 

p»» 

40 

0 


<u 

E 

4- 

£ 

E 

rd 

*r“ 

40 

CL 

to 

_C 

0 


0 


0 

S- 

JZ 

0 

c 

E 

•1— 

40 


s~ 

X 

0 

CO 

0 

40 


0 

•i - 

XJ 


JZ 

0 

0 

CJ 


4-> 



CJ 



cr 

0 



SZ 

cu 


to 

0 


0 

sz 

0 

3 

»» 

0 

0 

_c 

0 

S- 

JO 

d 

to 

0 


to 

B 

JZ 

4-> 

4-> 

-C 

rd 


0 

S- 

0 

-a 


0 

4-> 

to 


40 

0 

O 

40 

3 

xj 

cr 


S- 


•r- 

C 


Q- 

40 

to 

O 

•r - 

0 

0 

cn 

4— 

"O 

•r* 

CO 

O- 


3 

<J 

1 — 

CL 

sz 

0 

O 



d 

0 

^ — ■. 

j— 


u 

0 


U- 


0 

-M 

*n 


>> 

O 

4- 

3 

“O 

0 

Cl 

0 

JZ 

SZ 

40 

40 

d 


O 

LlJ 


0 


to 

4-> 

cu 

•*— 

■t— 

0 

0 



0 

CO 

cn 

^3 


E 

E 



0 

JZ 

XJ 



c 

0 

4-> 

cu 

♦r— 

ct 

4- 

d 

u 

0 

O. 

0 

•r 

CJ 

0 

40 

r— 

0 

•r— 

x: 

♦r— 

40 

E 

40 

d 

0 

JZ 

0 


o 

v — ■* 

}— 

JZ 

JZ 

0 


0 

CO 

4- 5 

40 


c 



3: 

CD 

X 

“O 

4J 



to 

0 

0 

SZ 



•r- 

0 

d 

to 




jr 

, — . 

O 

« 

•» 

0 


0 

3 

* 

to 

t d 

40 

cn 

• 1 — 

LT 3 

to 

3 

to 

JZ 

1— 

d 

cr 




40 


0 


*1— 


a 

0 

0 


3 

40 

O 

• 

SZ 


JZ 

to 


*r- 

*r* 

•i— 

4- 

to 

c 

CO 

0 

>> 

40 

•r— 

*o 

4— 5 

4-5 



s- 

3 

•r- 





0 

0 

CL 

E 

0 

*1 — • 

4- 

U_ 

CL 

40 

.sz 

40 

to 

0 

E 

o 

d 

4 - 



d 

C 

•r* 

H-* 

•l - 

C 

3 

*r— 

rd 


0 

5 - 

0 

0 



> 

d 

<0 

X 


40 

O 

0 

CL 

1— 

CO 


d 

0 

to 

03 

0 


c: 

XJ 

>> 

0 

4-> 

• 

0 

<J 

0 


5 : 


0 

•r— 

JZ 

> 

JZ 

40 

CL 



CO 



40 

to 


•r— 

CD 

SZ 

3 

X 

0 

•r— 

ri 


to 

sz 

0 

3 

•r- 

•1— 

CO 

0 

L 

jr 

to 


•t— 

0 

d 

cr 

0 

0 

SZ 

3 

O 

f— 



XI 

u 

0 

0 

3 : 

CL 

3 

<0 

E 


or even that the distance function need be derived from a metric. 


to 



-M 

. 





4-5 

SZ 


•r 

t — 





JZ 

0 

0 


0 





cn 

JZ 

4-5 


> 

E 




•r- 

4-5 

0 

0 

0 

3 

>> 



0 


XJ 

r— 

1 — 

E 

0 



3 



JO 


♦r- 

E 

0 



0 

d 

*1— 

0 

X 


S- 


0 

4-5 

3 

4J 

E 

0 

to 

0 


JZ 

0 

O 

0 

O 

2 

• 1 — 



4-> 

-a 


CL 

to 


JZ 

>> 




SZ 

E 


cn 


0 


0 

0 

•l — 

O 

4-5 

sz 


-C 


E 

JZ 


U 

0 

•r— 


4-5 


3 

4-5 

0 



to 

• 



to 


f— 

c 

C 

3 

ir> 



to, 

sz 

0 

0 

O 



• » 


0 

•r— 

s- 

*r“ 

•i— 

to 

B 







-P 

s- 

O 

CO 


0 

-a 

f — ■ 

U 

a 

0 

•r- 

00 



0 

0 

cr 

sz 

•f— 

X 

1 



4-5 

4-> 

3 

3 

4- 

c 

CJ 


4- 

0 

SZ 

4- 

4- 

•r— 




*< — 

S- 

0 



to 

>, 

• 



0 

E 

0 

0 

to 

4- 

CL 



CL 

0 

U 


0 

to 



• « 

S- 

XJ 

SZ 

JZ 

r-* 

•1- 



cn 

0 

d 

0 

a 

O 

4-> 



c 

u 

3 

4-5 

3 


0 

1 — • 


•«— 

cr 

4- 

to 

to 

1 — 

to 

• 


3: 

♦r - 


•i— 


0 


, — . 

XJ 

0 


0 

XJ 

CO 

X 

O 

0 

sz 

r— 

d 



0 

•r— 

4-> 


♦r~ 

1 — • 

0 

>> 

t— • 

4-5 

Q- 


4-> 

4- 

O 

0 

0 

0 

0 

1 

1 — . 

0 


44 

JO 


d 

d 

d 

•1 — 


XJ 



O. 

3 

O 

0 

0 


SZ 

0 

0 


4-> 

Q_ 

CL 

4- 

d 

0 

JZ 

> 

O 

0 

S- 



0 


4-5 

0 

4-5 

d 

O 

*0 

0 

3 

•> 





u 

0 

O 

0 

to 

4-> 


to 

>> 

d 

#f— 

SZ 

* CQ 

XI 

to 

0 

E 


•r* 

r— 

0 


0 

0 

CJ 

0 

sr 


CL 

4-5 


JZ 

cn 

d 

0 

0 

JZ 

D_ 

to 

JO 

4-> 

cn 

0 

to 


O 

0 

*r— 


0 

3 

4-5 


0 

•1— 


XJ 

XJ 

E 

to 

to 

0 

JZ 

x: 

>> 


0 



♦r— 

CJ 

4-5 

3 

i— 


CJ 

sz 

to 

XJ 

cr 



sz 

-X 

•r— 

0 

0 


0 

to 

S~ 

0 

0 

4-5 

•r- 

0 

cr 

4^ 

*r— 

0 

E 

0 

O 

4-5 

"0 

0 

to 


•r— 

E 

T—~ 

cr 

0 


0 

*r— 

4-5 

4- 

O 

JO 


O 

c 

XJ 

XJ 


•p— 

CJ 


to 

*f— 

0 

•r— 



to 



0 

4- 

•1— 

1 — 

d 


to 

0 

4-5 

3 

• 1 — 

to 

O 

0 

• 

0 

JZ 

•r 


to 

to 

3 

0 

E 

1 — 

4-5 

CJ 

+j 

to 

3 

LU 

~a 

0 

CJ 



0 

0 

u 


*r- 

t— 




JZ 


to 

XJ 


JO 

0 

S- 

d 

3 

0 

•r- 

0 

U 

•o 


0 

O 



XJ 

4-5 

3 

s- 

d 



d 

LO 


JZ 

LU 

\ . 3 - 

0 

3 

Xf 

O 


to 

cn 



4- 

O 

0 

4- 

cn 

*r- 

•r— 

>> 

to 


• 1 — 

0 


sz 

-d 

0 

d 

•1— 

LD 

4-5 

-d 

4-5 

•r- 

1 — 

3: 

0 

to 


S- 

•r— 

SZ 

d 



SZ 


E 

0 

1 — 

3 

0 


0 

•r- 

1 — ’ 

O 

CL 

0 

O 

CL 



XJ 

0 

•t— 



CJ 

E 


sz 

d 

cr 

X 

d 

•r- 

U 

0 



O 

0 


1 — 1 

_J 

0 

0 



OJ 







O 





vu 

to 






o 

S- 




3 





c: 

_c 

O 




0 



CO 


s- 


4— 




to 



fd 


=3 

T3 



• 




3 


4-J 

fd| 

1 ^ 


0 

40 

0 


s- 


• 

CD 


O 


a 

O 

E 


0 

S- 

O 

C- 

CD 

O 

0 

<d 

0 

fd 

. 

SZ 

o 

31 


£ 

1 — “ 

c 

CL 


to 

t n +j 

>> cn 

-Q 

CJ 

CD 

O 


o 

CO 

0 

S- l/l 

o 

x: 

LU 


CO 

CD 



to 

0 

CL) o 

fd -G 

CD 





sz 

40 


SZ 

•i— U 

%- 

•r— 

£ 

to 

c 


•1“ 

3 

0 

4-> 

cu w 4- 

=5 >> • 

CD 

fd 

4-> 

o 

<D 


0 

b: 


JC to 'l“* . — ■ 

u * — 

3 


CO 


(O 

#» 

£ 


3 

+-> S to r— 

o 40 • 


CO 

CD 

CD 

o 

to 

0 


*n 

m to 

rd .3 

3 

o 

CD 

SZ 

a. 

0 


' • 


•> S- to S- 

CD . 

fd 


CD 

•«— 

CL 

> 

3 

3 


Q> OJ i — O) 

0 -r- 

CD 

CL 

13 

>) 

3 

S- 

to 

fd 

ra 

S- *r— U > _3 r— * 

-a 


to 


<o 

0 

fd 

u 

40 

3 4- O 

4-> CO 

•r— 

3 


CD 


to 

0 


td 

CO •!- T3 

s- 


o 

CO 

S- 

•S 

0 

E 

0 

“O 

fO c/l O CD 

" CD 0 

U 

•r- 

-a 


CO 

s- 




CD (O O -C 

>> 3 *r~ 

=3 

4-5 

c: 

4- 

CO 

CL 

3 


0 

E rc> -C 1 — 

i— *r- 4— 

LU 

fd 

fd 

O 

<D 


«r~ 

to 

xr 

r— ‘ i — ■ 

DHU *i- 


CJ 

£ 


c 

sz 


fd 

40 

<y q , 

3 -Q CO 

40 

•r 

£ 

■o 

40 

o 

lO 



o a; 

•i- CO 

CO 

4~ 

o 

fd 

JZ 

•1— 

4-> 

i— 

40 

£3 CD 3*C • 

CO i — i fd 

CD 

•r* 

o 

CD 

CD 

-3 

3 


3 

CO CJ •/— 

•i- i— 

S- 

to 


4-5 

*r— 


*r- 

0 

0 

4-> C r— • 

S- o o 

fd 

CO 

CD 

to 

S-i 


o 


to 

l/l (O 

0,1 1 

CD 

fd 

CJ 

SZ 

JD 

CO 

CL 


0 

•i- 4-> E • 

=3 40 

3 

1— 

c 

t—i 


S- 


CO 

S- 

*a co 3 i— 

CO * c 


u 

fd 


CD 

O 

3 

fd 

Q_ 

•r- E <0 

*1 — 

4- 


4-5 


CD 

40 

0 


0 

C "D -r~ E 

• • o 

o 

r— 

CO 

9 

fd 

U 

0' 

o 


to X "P- 

Cl 


fd 

•r— 

CD 

s- 

0 


XJ 


4) E in C 

• ♦ 

>5 

•i— 


> 

<D 

> 

40 


JZ 

-a =5 e 

S- 

CJ 

4-» 


o 

> 


0 

0 

(J 

£ E 

• c n 0 

fd 

fd 

c 

-Q 

id 

40 

X5 

3 

•r— 

r— T- CD 

c : o- 

s- 

CL 

fd 

(d 


3 




U C£ o 

• *r- 

3 

CO 

a; 


CO 

0 

0 

o 


3 *1- +J CO 

r- n— *d 

CJ 


T3 

T3 

<d 

F 

CJ 

to 


UJ E r— 

1 — 1 — o 

u 

CD 

•i- 

CD 


0 

3 



4- to 

fd fd o 

<d 

SZ 


C 

_c 

S- 

fd 



4- CD O 

3 SZ 


4J 

CJ 

o 

L> 

3 

4-5 

0 

CL 

O -C co 4- cr-r- 

3 


3 

*o 

3 

to 

to 


a 

+J >, to 

O <D r— 

o 

CD 

LU 

c 

CO 

fd 

•r- 


• 

CD C ^ 

CD 

•l— 

3 


fd 


0 

*3 

»l — 

• 

CO >, to 

4-5 « -X 

40 

•r~ 

CD 

J3 

0 

£ 


to 

♦ 

3X1 +J 

WC‘r 

fd 

*TD 

i — ■ 

fd 

4-> 


3 

to 

n 

S- c 

d) CDi— 

CJ 

CD 

O 


3 

4- 

fd 

o 

f— 

CD -a O CD 

3 *r- 

•l— 

CD 

S- 

CD 

_a 

O 

0 

CL 

CL 

J= CD 4- E 

O SZ E 

4- 

CJ 



•r— 


TD 

£ 

4-> S- CD 

1 — 3 

*r- 

X 



S- 

3 

•r~ 

•r- 


•P- C > 

>. E 

CO 

CD 

fd 

4-5 

40 

O 

i — 


CO 

X 3 #1- 

a r~— 

CO 


4-5 

C 

40 

•i — 

CJ 

(O 

0 

m c rx o 

S- (U X 

fd 

3 

C 

•r- 

fd 

40 

3 

•r 

CL 

3 CUD > 

O > to 

r~ 

CD 

CD 

O 


fd 

LU 


>5 

OS- C 4- E 

O 

> 

£ 

a. 

r— 

3 


CO 

40 

S- CO ‘r— 

0 4-> 


CD 

fd 


fd 

•*— 

0 

*1— 

O 

£ (U W 

5- fd CD 

r~ 


TD 

>> 

sz 

x: 

-3 

sz 

40 

f— E 0 40 

cd i — x: 

CD 

rv 

c 

-X 

o 

£ 

40 

40 

O 

*r— r — CO 

-C (U -P 

X 

r— 1 

3 

u 

*1— 

o 




. +J >.+J J_ 

'i — 

< — 

4- 

•r— 

CO 

CJ 

r> 

a 

Cl 

X3 r- 

3 

CL 

ra 


4-5 

sz 


3 

0 


O U Hi 

to co fd 

1 


CD 

CO 

CD 

S- 

O 

to 

40 

O. 3 C 

fd fd -c: 

S- 

4- 

-C 


£ 

<d 

•r— 

U 

O 

• O E< 

3 3 40 

CD 

O 

l— 

CD 

♦r- 

0 

CO 

3 

3 



CL 



_C 

XJ 

3 

3 

O 

•r- 




4J 


4-> 


•i— 

0 

o 

40 



CD 

to 



0 

i — 

E 


CO 



-3 

CD 


O 

c 


•i— 

4— 

•r- 




J2 


4-5 

o 

fd 

XJ 

O 

XJ 



by Bryant and Jenson. Prototype selection is also discussed there. 
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clustering A of patches into real classes. The quantity p = 1-q is 
an estimate for half the probability that a pair is in the same real class 
but is clustered differently plus the probability that a pair is in 




In a typical small image (such as our running example), perhaps 250 
patch means will be candidates for being cluster centers. On the other 
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The Leader Algorithm 

Pixels which remain unclassified after the above processing are a source 
of minor annoyance. For one thing, there aren’t many of them in a scene 
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We now complete our discussion of the easy remote sensing problem : 
the problem of automatically finding natural classes in multitemporal cloud- 
and haze-free Landsat data taken from flat areas of Earth dominated by 
agricultural activity. In a theoretical sense, our study has not been 
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1. The fourth Landsat spacecraft (Landsat-D) to be launched by 
NASA in early 1981 was the theme of the Plenary Session of the Fifth LARS 
Symposium. Blanchard and Weinstein discuss the design of the moving 
mirror assembly to minimize vibration and insure linearity of angle versus 
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ISOCLS is a modification of Ball and Hall's famous ISODATA. CLASSY and 
AMOEBA are based on a model for the data: the underlying assumption for 
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The wheat acreage estimation problem is essentially the problem of 
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ON ESTIMATING THE LOWER BOUND 
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Clearly, to evaluate the lower bound is a relatively large undertaking 
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between the C-R bound computed in (22) and the one computed using (48). 
The conjecture is that A defined by (22) is less than or equal to that 
defined by (48), and that equality may indeed be the only case. 
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